The inclusive cross section of hadron pairs produced back-to-back with large transverse momenta is examined in the parton model. It is shown quantitatively that this cross section is determined directly by the hard scattering subprocesses, without being influenced by the internal momentum of the constituents, even for transverse momenta of the order of 2-3 GeV/c. The predictions of the phenomenological quark-quark scattering model and of the quantum chromodynamics model for the back-to-back cross section are compared with recent Fermi-lab data. Predictions are made for the corresponding cross section at ISR-energies.
I. Introduction
Investigations of hadron production at large transverse momenta in hadron-hadron collisions are important, because in the parton model they lead to otherwise not available information about the interaction of constituents [1] . In this paper we investigate the inclusive production of hadron pairs with large transverse momenta (PT >2 GeV/c) in opposite hemispheres, essentially back-to-back in the centre of mass system of the incoming hadrons. We show quantitatively that this special configuration probes the hard, i.e. large angle, scattering of the hadron constituents even for transverse momenta of the secondaries of the order of PT ~-2--4 GeV/c. This is in contrast to the single particle inclusive spectra, for which the model calculations for PT < 6 GeV/c strongly depend on the treatment of the internal transverse momenta of the constituents and their scattering at low momentum transfer, for which assumptions outside the model are required.
In Section II qualitative and quantitative arguments are given, why the two particle back-to-back cross section reflects the pT-dependence of the hard scattering subprocesses undisturbed by the internal momenta of the constituents. We show that a simple formula, which is the "hard scattering" limit of the full expression for the symmetric two particle cross section, reproduces the latter within 20-30~ for Pr > 2 GeV/c.
There exist recent data of the Columbia-Fermi Lab-Stony Brook Collaboration [2, 3] measuring the double-arm differential cross section for different hadron pairs in proton-beryllium collisions. As a consequence of the above result, these data allow a critical test of hard scattering models.
In Section III the phenomenological quark-quark scattering model [4, 5] is investigated, especially from the point of view of determining empirically the quark-quark cross section (at least at 90~ The consistency with single particle spectra and the quantum number dependence is also discussed.
In Section IV the quantumchromodynamics model [6-10] is examined. Simple scale-breaking parametrizations of structure-and fragmentation functions are derived. It is shown that this model may be consistent with the existing back-to-back data for mesons. The sensitivity of this result to the ingredients of the model is discussed. It is for example shown, that the constraints on the gluon distribution function resulting from a QCD analysis of recent neutrino data [11, 12] , play a crucial role. Finally predictions for the back-to-back differential cross section at ISR energies are given.
II. Symmetric Pair-Cross Section and Intrinsic Transverse Momenta of Partons

l. Qualitative Arguments
We first give a simple argument to show, that the effects of the intrinsic transverse momenta (qT)p/h of the partons in hadrons are expected to be much less important for the symmetric pair-cross section than for the single particle spectra [13] . For the 0170-9739/79/0002/0265/$02.60 the damping in (qT)p/h prefers partons colhnear with the initial hadrons. For the kinematical situation shown in Fig. la the invariants g and f are smaller than for the situation in Fig. l b , when a jet with the same PT is produced. As a consequence the magnitude of the predicted single particle spectra depends crucially on the tail of the distribution in (qT)p)h, and on the recipes for cutting the singularities at f equal to zero. For intrinsic momenta (qT)p/h of the order of one GeV/c the predictions for single particle spectra for PT < 6 GeV/c depend on assumptions outside the hard scattering approach, as has been discussed by several authors [5, 6, 14] . For the two-arm configuration one intuitively expects these biases to be minimal, since two opposite jets with large momenta have to be produced. The collinear configuration (Fig. lb) is therefore favoured. One singular configuration with f= 0 can occur, namely when two partons happen to have equal and opposite large (qT)"h equal to the PT of the P final state jets. The way o~ cutting out this singularity should not be important, since this extreme possibility is at least suppressed by the square of the distribution F~(qT ). Therefore one expects the hard R. Baier et al. : Symmetric Hadr0n Pairs cross section to be relevant already for the production of a pair of hadrons with transverse momenta of about twice of (qT)e/h i.e. with Pr of 2 GeV/c. These expectations are in tact supported by the following quantitative test.
Quantitative Analysis
The cross section for the reaction A + B -+ C + D + X is given in the impulse approximation by 
.~Dk (Z, qT)~ 3 0 , , z where Dkh(Z, qr) is the number of hadrons with momentum (energy) fraction z = p' k/k 2 (z = ~/z2+ q~/k z) and transverse momentum qr = Pzk(qT'k=0 ) originating from a given constituent with momentum k. The jet-jet cross section for producing two constituents with momenta k and k', respectively, is calculated as
2n df with F~ (x, qT) = y G~ (x, qr) and G~ (x, qr) is the number of constituents of type k within a hadron h with momentum p(k = xp + qr, P'qr = 0 and ~ = x~r/p2).
We further assume the partons to have zero mass and to be on mass shell.
For the following we make ansatz via the jet analysis of electron-positron annihilation [15, 16] . For the intrinsic quark transverse momentum 2 2 2 2 2 we vary (qr)q/h from 0.25 GeV /c up to 1 GeV /c , where this large upper limit comes from the interpretation of the dimuon high mass data in terms of the quark annihilation model 1-17]. The structure and the fragmentation functions, f~(x) and D~(z),
